A cis-membrane FRET-based method for protein-specific imaging of cell-surface glycans.
Metabolic labeling of glycans with chemical reproters (e.g., alkyne or azide) in conjunction with bioorthogonal chemistry is a powerful tool for imaging glycome; however, this method lacks protein-specificity and therefore is not applicable to imaging glycosylation of a specific protein of interest (POI). Here we report the development of a cis-membrane FRET-based methodology that allows protein-specific imaging of glycans on live cells. We exploit metabolic glycan labeling in conjunction with site-specific protein labeling to simultaneously install a FRET acceptor and a donor onto the glycans and the extracellular terminal of the protein of interest, respectively. The intramolecular donor-acceptor distance for the POI falls within the range for effective FRET, whereas the intermolecular FRET is disfavored since the excess acceptors on other proteins are distant from the donor. We demonstrated the capability of this cis-membrane FRET imaging method by visualizing the sialylation of several important cell surface receptors including integrin αXβ2, epidermal growth factor receptor, and transforming growth factor-beta receptor type I. Furthermore, our imaging experiments revealed that the sialylation might be important for β2 integrin activation. Our methodology should enable the live-cell studies on how glycosylation regulates the functions and dynamics of various cell-surface proteins.